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Therapeutic cooling for patient, uses central venous catheter with 
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Abstract (Basic): WO. 200258606 Al 

NOVELTY - The inventive device comprises an introducer sheath for a 
central venous catheter having a sheath body and temperature sensor 
mounted distally on the body. The catheter or sheath contains a 
heat-exchange region through which coolant is circulated, the coolant 
temperature being controlled in response to signals from the 
temperature sensor. The system also includes heat-exchange catheters 
for arterial dialysis and jugular vein cooling, and an improved Foley 
catheter for heat-exchange cooling via a patient's urinary tract. 

USE - For cooling a patient's blood temperature, and hence 
ameliorating possible fever 'spikes'. 

ADVANTAGE - Improves healing for patients suffering from severe 
brain trauma or ischemia resulting from stroke/heart attack, such 
protective short-term hypothermia being particularly applicable for 
patients undergoing minimally invasive heart/aneurysm surgery, the 
inventive system applying to patients already intubated with central 
venous catheters for other purposes, thus adding a blood-cooling 
catheter would require no additional surgery to be carried out. 



DESCRIPTION OF DRAWING (S) - The drawing illustrates an exploded 
view in perspective of a first embodiment of the inventive system for 
cooling using a venous catheter. 
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Treating stroke patients involves inducing hypothermia using heat 

exchange catheter 
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Abstract (Basic) : WO 200141708 A2 

NOVELTY - Treating stroke patients comprises: 

(1) identifying a stroke patient (12) for treatment; 

(2) advancing a heat exchange catheter into the patient, and 

(3) inducing hypothermia using heat exchange catheter. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
therapeutic system (10) for treating a stroke patient which comprises 
at least cooling catheter (18) having a heat exchange region (24) on a 



distal portion and at least one blood pressure probe to provide 
indication of the patient's blood pressure. 
USE - Used for treating stroke patients. 

ADVANTAGE - The method is easy to use and requires minimal added 
work for medical personnel. 

DESCRIPTION OF DRAWING (S) - The drawing the cooling system. 
Therapeutic system (10) 
Patient (12) 
Cooling catheter- (18) 
Heat exchange region (24) 
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Based on patent WO 200156517 
CIP of application US 99266452 



Abstract (Basic) : WO 200156517 Al 

NOVELTY - The kit has a high cooling capacity catheter which is 
advanced into the patient's central venous system to quickly cool the 
patient to, e.g., 32 degrees C. Once hypothermia has been 
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Abstract (Basic) : WO 200053135 Al 

NOVELTY - The kit has catheters that have fluid circulation 
passageways connected to a coolant source, and are configured for 
placement in the patient ! s circulatory system. One catheter has a 
cooling capacity that is less than the cooling capacity of the other 
catheter . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
the establishment and maintenance of desired temperature in a patient. 

USE - Used in cooling patients for therapeutic purposes. For 
treating brain • trauma and brain ischemia by inducing hypothermia in ■ a 
patient . 

ADVANTAGE - Recognizes that a patient requiring hypothermia 
preferably be cooled down rapidly at a rate of two degrees or more an 
hour. Has central venous catheter that facilitates uses other than just 
cooling and which can be used to replace high capacity catheter to 
maintain desired temperature. 

- The figure shows the flowchart for 
hypothermia in a patient. 
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Abstract (Basic) : WO 200066053 Al 

NOVELTY - Heat exchange catheter with a coolant supply and return 
membranes which communicate with first and second heat exchange 
membranes (66,68') arranged along the distal end of the catheter. These 
form a closed loop heat exchanger for cooling and/or warming a patient. 

DETAILED DESCRIPTION - The catheter is made of a urethane and is 
anchored in position in the body. It may also include a drug delivery 
lumen and a guide wire lumen. A connector manifold (44) defines a 
series of channels, each establishing a pathway for fluid communication 
between a connector line and respective lumen. Preferably a drug 
delivery port (64) is formed between the two heat exchange membranes. 

INDEPENDENT CLAIMS are also included for the following: 

(a) a method for making a heat exchange catheter; and 

(b) a method of treating a patient by advancing the catheter into 
the patient and circulating coolant through it while preventing direct 
infusion of the coolant directly into the patient's blood stream. 

USE - For treating a patient suffering from severe brain trauma or 
from ischemia caused by a stroke or heart attack. It may also be used 
to help patients undergoing minimally invasive heart surgery and 
aneurysm surgery. 

DESCRIPTION OF DRAWING (S) - The figure shows a perspective view of 
the cooling catheter. 

connector manifold (44) 

drug delivery port (64) ' 
heat exchange membranes (66,68) 
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Abstract (Basic) : WO 200009054 Al 

NOVELTY - Catheter comprises an inner tube (125) disposed in a 
first lumen (130) of an outer tube (121). The inner tube has a second 
lumen (127) . Portions of the inner tube define a first fluid flow path 
extending along the second lumen. Portions of the outer tube and inner 
tube define a second flow path extending between the outer and inner 
tubes. Hollow fibers provide fluid communication between the first and 
second fluid flow paths . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for 
methods of making and operating a heat exchange catheter. 

USE - To produce hypothermia typically in a selected portion of 
the body without varying the temperature of the remaining portions of 
the body e.g. it can be disposed in the carotid artery where the 
arterial blood flowing to the brain can be cooled. 

ADVANTAGE - Selective hypothermia , treatment of the brain captures 
the advantages of hypothermia during operative procedures associated 



with the brain without also capturing the disadvantages of hypothermia 

with respect to other areas of the body. A multiple balloon design 
enables the flow and temperature of the heat exchange fluid to be more 
easily controlled along the entire length of the heat exchange region 
and the ability of the catheter to bend and flex when placed in a 
curved vasculature. The hollow fibers can be provided with micropores 
which permit the leaching of such clot inhibiting pharmaceuticals as 
heparinized saline which could also serve as heat exchange fluid. 

DESCRIPTION" OF DRAWING ( S ) - The drawing shows a catheter. 

Outer tube (121) 

Inner tube (125) 

Second lumen ( 127 ) 

First lumen (130) 
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English Abstract 

A method for treating high ICP includes inducing mild or moderate 
hypothermia in the patient using one or more closed loop heat exchange 
catheters positioned in the patient's central venous system when the 
patient's ICP is above a predetermined threshold. Additional steps for 
lowering ICP can also be undertaken, e.g., infusing sedatives, 
paralytics, diuretics, or barbiturates into the patient and/or draining 
excess CSF fluid and/or hyperventilating the patient. 
French Abstract 

L 1 invention concer.ne un procede destine, au traitement de la. pression 



intracranienne elevee consistant a effectuer une hypothermie faible ou 
moderee chez un patient a l'aide d'un ou de plusieurs catheters 
echangeurs de chaleur en circuit ferme positionnes dans le systeme 
veineux central lorsque la pression intracranienne du patient depasse un 
seuil predetermine. Pour abaisser la pression intracranienne, on peut 
egalement effectuer des etapes supplementaires , comme par exemple, 
pratiquer une perfusion de solute contenant des sedatifs, des 
paralysants, des diuretiques, ou des barbituriques chez un patient et/ou 
drainer le liquide cephalo-rachidien et/ou hyperventiler le patient. 



7/3,AB/5 (Item 2 from file: 349) 

DIALOG (R) File 34 9:PCT FULLTEXT 

(c) 2003 WIPO/Univentio. All rts . reserv. 

00778878 

CENTRAL VENOUS CATHETER WITH HEAT EXCHANGE PROPERTIES 

CATHETER VEINEUX CENTRAL POSSEDANT DES PROPRIETES D'ECHANGE THERMIQUE 

Patent Applicant/Assignee: 

ALSIUS CORPORATION, 15770 Laguna Canyon Road, Suite 150, Irvine, CA 92618 
, US, US (Residence), US (Nationality), (For all designated states 
except: US) 
Patent Applicant/Inventor: 

SHIMADA Lynn M, 7906 E. Deerfield Lane, Orange, CA 92869, US, US 
(Residence), US (Nationality), (Designated only for: US ) 
WORTHEN William J , 37 Oakbrook, Coto de Caza, CA 92679, US, US 

(Residence), US . (Nationality ) , (Designated, only for: US ). 
EVANS Scott M , 1252 County Hills Drive, Santa Ana, CA 92705, US, US 

(Residence), US (Nationality), (Designated only for: US ) 
LUO Xia , 5869 W. 74th, Los Angeles, CA 90045, US, US (Residence), US 
(Nationality), (Designated only for: US ) 
PECOR Robert, 9 Woodcrest Lane, Aliso Viejo, CA 92656, US, US (Residence) 

, US (Nationality), (Designated only for: US ) 
WALKER Blair, 24742 San Doval Lane, Mission Viejo, CA 92691, US, US 
(Residence), US (Nationality), (Designated only for: US 
Legal Representative: 

ALONZO Arlyn L, Alsius Corporation, Suite 150, 15770 Laguna Canyon Road, 
Irvine, CA 92618, US 
Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200112061 Al 20010222 (WO 0112061) 

Application: WO 2000US40654 20000816 (PCT/WO US0040654) 

Priority Application: US 99376524 19990818 
Designated States: AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CR CU CZ DE DK 
DM EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC . LK LR 
LS LT LU LV MA MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ 
TM TR TT TZ UA UG US UZ VN YU ZA ZW 

(EP) AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE . 

(OA) BF BJ CF CG CI CM GA GN GW ML MR NE SN TD TG 

(AP) GH GM KE LS MW MZ SD SL SZ TZ UG ZW 

{ EA) AM AZ BY KG KZ MD RU TJ TM 
Publication Language: English 
Filing Language: English 
Fulltext Word Count: 5387 

English Abstract 

An introducer sheath (42) for a central venous catheter (54) includes a 
sheath body (56) and a temperature sensor (80) mounted distally on the 
body (56) . 
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established, the high capacity catheter is removed and replaced with a 
lower cooling capacity catheter which maintains a desired reduced 
temperature. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a 
method for establishing and maintaining a predetermined temperature in 
a patient 

USE - For cooling patients for therapeutic purposes. For 
treating brain trauma and brain ischemia such as that caused by cardiac 
arrest by inducing 'hypothermia in a patient 

ADVANTAGE - The lower capacity catheter can be configured as a 
central venous catheter for permitting catheter to be used for multiple 
functions . Alternatively, high cooling capacity catheter can be used to 
attenuate a fever and lower the patient's body temperature to normal, 
with the lower capacity catheter being used to maintain normal body 
temperature . 

DESCRIPTION OF DRAWING ( S ) - The figure shows a flow chart of the 
invention for establishing and maintaining hypothermia in a patient, 
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Serious consequences of stroke dictate that new approaches to the 
treatment of stroke be investigated. We have developed a method for 
perfusing the patient's- own arterial blood retrograde through the venous 
system to ischemic brain tissue. This treatment has proven beneficial in 
preventing and reversing serious injury in the laboratory and in a small 
clinical trial. The laboratory investigation has also demonstrated that 
this therapy, retrograde transvenous neuroperf usion, can be coupled with 
hypothermia to potentially increase its benefit. History, experimental 
development, and the clinical trial are reviewed in this article. 
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conditions. The efficacy of these compounds in protecting central 
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stroke is now fairly well established. As a result, many drugs which 
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.ischaemic conditions. The efficacy of these compounds in protecting 
central neurones from the effects of stroke may be indicative of the 
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Abstract (Basic): DE 19834044 Al 



NOVELTY - 1- (Cyclic substituted methyl) 3-heterocyclyl 4,5-fused 
pyrazole derivatives (I) are new. 

DETAILED DESCRIPTION - Pyrazole derivatives of formula (I) and 
their isomers and salts are new. 

Rl=saturated or aromatic 5- or 6-membered heterocyclyl (containing 
1-3 of 0, S and N and optionally bonded via N) , optionally substituted 
by a very wide range of specific groups; 

R2 + R3=group completing a phenyl ring or a 6-membered saturated or 
aromatic heterocycle (containing 1-3 of N, 0 and S), optionally 
substituted by a wide range of specific groups; 

A=5- or 6-membered saturated or aromatic heterocycle (containing 
1-3 of N, 0 and S) , optionally substituted by a wide range of specific 
groups. 

Full definitions are given in the 1 DEFINITIONS - Full Definitions' 
field. 

ACTIVITY -Thrombolytic; hypotensive; cardiant; antianginal; 
antiarrhythmic; vasotropic; cerebroprotective; antiarteriosclerotic ; 
gynecological; uropathic. 

3- ( 4-Amino-5-methylsulf onyl-pyrimidin-2-yl ) -1- (2-f luorobenzyl ) -lH-pyraz 
olo (3,4-b) pyridine (la) had IC50 0.23 microM for aortic relaxation. 

MECHANISM OF ACTION - Soluble guanyl cyclase stimulant; 
intracellular cyclic guanosine monophosphate (cGMP) level increasing 
agent. (I) also potentiate the activity of other agents which increase 
cGMP levels, e.g. endothelium derived relaxing factor (EDRF) , nitrogen 
monoxide donors, protoporphyrin IX, arachidonic acid or phenylhydrazine 
derivatives . 

USE - (I) cause vascular relaxation, inhibit thrombocyte 
aggregation, reduce blood pressure and increase coronary blood 
flow. They are used for treating cardiovascular disorders (claimed), 
e.g. hypertension, cardiac insufficiency, angina pectoris, peripheral 
or cardiac vascular disease, arrhythmia, thromboembolic disease or 
ischemia (claimed) (e.g. myocardial infarction, cerebral stroke , 
transitory ischemic attacks, peripheral blood flow disorders or 
restenosis), arteriosclerosis or diseases of the urogenital system 
(e.g. prostate ' hypertrophy, erectile dysfunction, female sexual 
dysfunction or incontinence) . 
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sepsis ... 



20/3 ,K/4 (Item 2 from file: 349) 

DIALOG (R) File 349:PCT FULLTEXT 

(c) 2003 WIPO/Univentio . All rts . reserv. 

00761648 **Image available** 

INTRAVASCULAR SYSTEMS FOR CORPOREAL COOLING 

SYSTEMES INTRAVASCULAIRES DE REFROIDISSEMENT CORPOREL 

Patent Applicant/Assignee: . 

THE TRUSTEES OF COLUMBIA UNIVERSITY IN THE CITY OF NEW YORK, 116th Street 
and Broadway, New York, NY 10027, US, US (Residence), US (Nationality), 
(For all designated states except: US) 
Patent Applicant/Inventor: 

SCHWARTZ Arthur E, 393 Gloucester Street, Englewood, NJ 07631, US, US 
(Residence), US (Nationality), (Designated only for: US) 
Legal Representative: 

DIPPERT William H, Cowan, Liebowitz & Latman, P.C., 1133 Avenue of the 
Americas, New York, NY 10036-6799, US 
Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200074749 Al 2JH101214 (WO 0074749) 

Application: WO 2000US15751 2flHa060 8 (PCT/WO 'US0015751) 

Priority Application: US 99330428 19990608 
Designated States: AL AM AT AU A2 BA BB BG BR BY CA CH CN CU CZ DE DK EE ES 
FI GB GE GH GM HR HU ID IL IS JP KE KG KP KR KZ LC LK LS LT LU LV MD MG 
MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ TM TR TT UA UG US UZ 
VN YU ZW 

(EP) AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE 

(OA) BF BJ CF CG CI CM GA GN GW ML MR NE SN TD TG 

(AP) GH GM KE LS . MW MZ. SD SL SZ TZ UG ZW 

(EA) AM AZ BY KG KZ MD RU TJ TM 
Publication Language: English 
Filing Language: English 
Fulltext Word Count: 4905 

Fulltext Availability: 
Detailed Description 

Detailed Description 
. . . flow rate 

and/or pressure of the cooled blood should be adjusted so 
that the blood pressure in the stroke patient f s internal 
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In a preferred embodiment of the invention the brain 
cooling is administered in conjunction with... 
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Data for the blood pressure in the rat is 
presented in Table 2. 
TABLE 2 

BLOOD PRESSURE ( SYSTOLIC/DIASTOLIC BP) (mmHg 
IN RATS SUBJECTED TO 10 MINe FOREBRAIN ISCHEMI , 
Group Starting Pre-occlusion Peak Pressor Isoelectric R 
BP BP BP EEG 
P 

Drug@ *85o8...8 92,0+13,2 

^systolic 

**diastolic 

Rectal body temperatures measured at the end of 

ischemia were acceptable, with no evidence of 

hypothermia nor hyperthermia, The mean drug-treated 
animal temperature was 37,7 + 0.12oC and for... 



..unaffected by the 

procedure in either group, where the drug-treated 

animals showed a pre- ischemia value of 7,5 + 0.2 mM and 

post- ischemia value of 7,0 + 0,3 mM, and where these 

respective values for vehicle controls ... in oxygen. The right femoral 

artery and vein 

were cannulated for monitoring of mean arterial blood 

pressure (MABP; Gould RS3200 Blood Pressure Monitor, 
Gould Inc, , Valley View, OH), drug delivery, and blood 
sampling, Animals were then paralyzed. . . 

..hematocrit were measured at 

least twice during surgery and the immediate' post 
operative period, The stroke volume and rate of the 
ventilator was adjusted to maintain PaO.- between 100 
200 mm. . . 

. . 36-37, 50C with a 

homeothermic blanket control unit (Harvard Bioscience, 
South Natick, MA) , 
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right lateral cerebral cortex in the territory of the 
middle cerebral artery (MCA) by the method of Chen, et 
al, Stroke , 17:738(1743, 1986, Both common carotid 
arteries were exposed by midline ventral incision. The... 
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a predetermined ICP level such as draining. . . 
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vena cava of the central venous system. Moreover, since many patients 
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for those- patients . A » cooling central venous catheter is disclosed 
in the present assignee's co-pending U. 
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. . . of which are incorporated herein by reference, the above-mentioned 
advantages in treating brain trauma/ ischemic patients by cooling can 
also be realized by cooling the patient f s entire body, i... 

...advantage of systemic hypothermia is that, as recognized by the present 
assignee, to induce systemic hypothermia a cooling catheter or other 
cooling device need not be advanced into the blood supply of the brain. . 
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Abstract (Basic): WO 200009200 Al 

NOVELTY - A vein (V) and an artery (A) are accessed at locations 
which drain and feed at least some of the cerebral vasculature. The 
medium is passed from the arterial access location through the cerebral 
vasculature to the venous access location. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also ' included for a 
system -for recirculating and oxygenating blood in the cerebral 
vasculature of a patient. It includes a venous cannula (20) with a 
distal occlusion balloon (22), an arterial cannula (10) with a distal 
occlusion balloon (12), a pump which circulates blood from the venous 
to the arterial cannula , and an oxygenator which oxygenates blood 
circulated by the pump. The vein which is accessed is generally the 
internal jugular which may be accessed at a location on the neck, 
through an incision in the femoral vein / or through an incision in 
the subclavian vein . The artery accessed is the common carotid which 
may be accessed at a location in the neck, through an incision in the 
femoral artery or through an incision in the subclavian artery. The 
oxygenation rate is initially low to inhibit reperfusion injury. The 
flow rate is gradually increased. The occlusion balloons are used to 
prevent flow past the access location in a direction away from the 
cerebral vasculature. The oxygenated medium may be blood, especially 
autologous blood, or a synthetic oxygen carrier. It is cooled during 
recirculation to a temperature of 7 to 35degreesC. A therapeutic agent, 
e.g. NMDA receptor inhibitors, calcium-channel blockers, 
anticoagulants, glutamate inhibitors or vasodilators, may be 
incorporated in the flow of oxygenating medium. 

USE - The method- may be used for protracted perfusing and 
optionally cooling the cerebral vasculature of a patient with 
oxygenated blood or other media to treat cerebral ischemia . This may 
be caused by a stroke , subarachnoid hemorrhage spasms, iatrogenic 



vasospasm, or systemic circulatory failure caused by cardiac arrest, 
shock, circulatory arrest and septicemia. 

ADVANTAGE - The method may be used to provide selective isolated 
cerebral perfusion, .and also reduces the dosage of vasoconstrictors 
required to achieve a desired perfusion pressure. 

DESCRIPTION OF DRAWING (S) - The figure shows the use of a pair of 
access cannulas for perfusing the oxygenating medium through the 
cerebral vasculature. 
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Claims 

English Abstract 

...low temperature in the selected .brain hemisphere. When used in 
conjunction with the treatment of stroke , the present invention 
comprises cooling the stroke -affected brain hemisphere during the time 
necessary to make a diagnosis and provide medication, and. . . 

Claim 

It may be noted that a selected brain hemisphere is cooled primarily in 
relation to the choice of artery into which the cooled blood is 
introduced, but a secondary cooling of the entire brain also takes 
place, as a result of the blood flow between the hemispheres. 
System and method for the treatment of stroke 

Figs. "1, '2 and 3 "illustrate an embodiment of ' the system and the method 
according . . . 

. . .different order. A first embodiment comprises the steps of 
I . Percutaneous insertion of a first catheter into the vena 
femoralis 

A device for the extraction of venous blood, preferably in the form of 
an introducer or a first catheter , is inserted percutaneously into for 
example the patient ! s vena femoralis, to extract venous blood from 
the patient. Some other vein may be used to extract venous 5 blood, 
but the vena femoralis is suitable because it is fairly large and is 
easily reached for percutaneous attachment of a blood extraction conduit. 
This first catheter preferably has an outer diameter smaller than the 
normal inner diameter of the vena femoralis, so as not to stop 
entirely the flow of venous blood around the introducer, but large 
enough to give a sufficient flow of extracted blood. . . 

...a lateral opening provided for this purpose in the extra-corporeal part 
of the arterial catheter . Such substances might for example be contrast 
medium for the fluoroscopic observation of the flow. . . 

. . . intra-cerebral arteries, for example drugs like heparin and fibrinolytic 
substances. 3 . Attachment of the venous catheter and the arterial 
catheter to an extra-coWoreal 
blood conduit 

The inlet of a blood conduit such as a blood tube is attached according 
to prior art to the other opening of the venous catheter , and the 
tube is passed through a perfusion pump. The blood tube preferably 
consists of an internally heparinized biocompatible plastic material, and 
has a diameter suited to its purpose. The blood tube passes through a 
circulation pump according to prior art, a so called perfusion pump, 
preferably equipped 1 5 with rollers exerting a peristaltic effect 
externally on the tube . The blood tube extends from the pump to a 
heat exchanger, which in this particular embodiment is arranged for 
cooling the blood, but which in another embodiment may be arranged for 
heating it. In one type of heat exchanger the blood tube passes through 
a device which supplies or removes heat energy from the blood through the 
walls of the blood tube . In another type of heat exchanger, the blood 
tube is attached to a heparinized heat-exchanging bag with blood canals, 
providing a large surface area for heating/ cooling . In the embodiment 
intended* for the "treatment of stroke the heat exchanger should be 
capable of cooling blood to a temperature between 0 and 37C. In some 
cases, a small temperature fall of only a few degrees is desirable, for 
example a cooling to 34' C, whereas in other cases a larger temperature 
fall is desirable, such as... 



.such as from 37 1 C to 40- 42 'C. As the selected brain hemisphere is 



cooled /heated, the general body temperature also falls/rises, and 
accordingly the temperature of the venous blood extracted. The heat 
exchanger therefore must be controlled so as to keep the blood returned 
to the body after 3 0 cooling /heating at the desired temperature. 
Optionally, the blood conduit may be attached to an oxygenator... 

...extra-corporeal blood circuit is attached to the proximal end 3 5 of the 
arterial catheter reaching into the arteria carotis communis, from the 
heat exchanger or in relevant cases from. . . 

...has been assumed to be placed in the proximity of the place of 

extraction of venous blood, but it can also be placed elsewhere in the 
extra-corporeal blood circuit, for example immediately before the blood 
return catheter . In such a case, the rest of the blood conduit should 
be primed before start... 

...an open reservoir containing, for example, 5 priming solution or blood, 
is arranged between the venous catheter and the circulation pump, and 
a shunt, in the form of an internally heparinized blood tube , has been 
arranged extra-corporeally to create a connection from one section 
between the venous catheter and the reservoir to another section 
between the arterial catheter and the heat exchanger/oxygenator . By 
closing the flow of blood to/ from the vein and opening the now I 0 from 
the artery, blood will flow out of the arterial catheter , and will be 
pumped by the circulation pump to the reservoir, whereby the system will 
be purged of any air present. Any air present on the venous side can 
then be removed similarly by stopping the flow of blood to/from the 
artery and using the circulation pump to make the venous blood flow to 
the reservoir. )When the system has been purged of ...description below, 
can be started. A kit containing disposable articles comprises one or 
several blood tubes according to the specifications above, configured 
to be attached to the inlet and the outlet. . . 
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Detailed Description 

English Abstract 

A method for treating stroke patients includes inducing mild or 
moderate hypothermia in a patient using one or more closed loop heat 
exchange catheters positioned either in the patient ! s central venous 
system, carotid artery or both when the patient's body temperature and/or 
brain temperature are above predetermined thresholds. Additional steps 
for treating and managing a stroke patient can also be undertaken, 
e.g., infusing paralytics, infusing neuro-protectants , infusing anti-clot 
and/or clot lysis" medications, performing neuro-protection procedures,' 
performing non- catheter -based hypothermia , performing angioplasty, 
deploying stent, removing clot(s), maintaining a predetermined ICP level 
such as draining. . . 

Detailed Description 

... by the present assignee and incorporated herein by reference, the 
above-mentioned advantages in treating stroke patients by internal 
cooling can also be realized by cooling the patient ! s entire body, 
i.e., by systemic, internally-induced hypothermia . The advantage of 
systemic hypothermia is that, as recognized by the present assignee, to 
induce systemic hypothermia a cooling catheter or other cooling 
device need not be advanced into the blood 
2 

supply of the brain, but rather can be easily and quickly placed into 
ifie* fe, il@afixrely large vena cava of the central venous system. 
Moreover, since many patients already are intubated with central venous 

catheters for other clinically approved purposes, providing a central 
venous catheter that can also cool the blood requires no additional 
surgical procedures for those patients. A cooling central venous 
catheter " is disclosed" in the present assignee's co-pending' U. 

S. Pat. Applications Serial Nos . . . 

. . , reference . 

Summary of the Invention 

The present invention relates to methods and systems for treating stroke 

patients who can benefit from hypothermia treatment. In one 
embodiment, the method for treating a stroke condition includes 
identifying that the patient has had a stroke , and in response, 
lowering the patient's temperature using at least one heat exchange 
catheter placed in the central venous system of the patient. In 
another embodiment, a heat exchange catheter is placed through the 
carotid artery of the patient to lower the temperature of the... 

...s brain. In vet another embodiment, the patient may receive at least two 
heat exchange catheters , one placed in the central venous system, 
and another placed through the carotid artery to lower the body 
temperature with directed focus on the brain. In this embodiment, the 
heat exchange rates of each heat exchange catheter may be adjusted 
separately depending bh the patient's relative body and brain 
temperatures . 

In . . . Ref eming to Figure 2, a second therapeutic system I I is shown for 
treating a stroke patient 12. In addition or in lieu of the first 
catheter 18, a second cooling catheter 28 which is configured for 
use as a central venous catheter can be advanced into the central 
venous system of the patient 12 through a neck entry point 29. The 



second catheter 28 can be embodied by the catheter disclosed in the 
above-referenced patient application Serial Nos . 09/253,109 and 
09/305,613. Accordingly, the second catheter 28 can communicate with 
the cooling system 14 via coolant supply and return lines 30, 32. Also, 
the second catheter 28 can communicate with one or more central venous 

components 34, such as IV infusion devices, drug delivery syringes, 
blood withdrawal devices, etc. Other central venous components will be 
understood by those skilled in the art. The component 34 can also... 
includes identifying a stroke patient who can benefit from hypothermia 
treatment 5 1 . 

Once the stroke patient 12 is identified, at least one heat exchange 
catheter 18, 28 is advanced into the patient 12 as shown in block 6 1. 
In one embodiment, the heat exchange catheter 18,28 is advanced into 
the central venous system of the patient 12. Once the heat exchange 
catheter 18,28 is advanced into the patient 12, hypothermia is induced 
via the coolant circulation in the heat exchange region 24, 36 of the 
catheter 18, 28. In another embodiment, the heat exchange catheter 18, 
28 is placed through the carotid artery of the patient to lower the 
temperature... ■ 

.selectively. In yet another embodiment, the patient 12 may receive at 
least two heat exchange catheters , one placed in the central venous 
system, and another placed through the carotid artery to lower the body 
temperature with directed. . . 

.on the brain. In this 
9 

embodiment, the heat exchange rates of each heat exchange catheter may 
be adjusted separately depending on the patient's relative body and brain 
temperatures and. . .Once a target temperature of about 32'C-36'C has been 
reached, the first catheter 18 can be removed and the second catheter 
2 8 advanced into the vena cava through a neck entry point 29 to 
maintain the target temperature. It is to hypothermia in *a stroke 
patient:, other sequences can be used. For example, the first catheter 
18 can be used exclusively to the second catheter 28; the second 
catheter 28 can be used exclusively to the first catheter 18; or both 
the first and second catheters 18, 28 can be used together 
simultaneously. Additionally, the caregiver may .decide to advance the 
first catheter IS into the carotid artery of the patient to cool or 
maintain - the brain- • temperature . * 

In the embodiment where ICP is monitored and maintained, the... 
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Detailed Description 

English Abstract 

...system of individuals in need of such treatment are disclosed. The 
neuronal damage associated with ischemia , hypoxia, or neurodegeneration 
may result from stroke or cardiac arrest. This invention provides for 
the intravenous administration of neurotrophic factors such as... 

French Abstract 

. . .des lesions neuronales situees dans le systeme nerveux central. Ces 
lesions neuronales liees a 1' ischemie , a I'hypoxie ou a la 
degenerescence neuronale peuvent provenir de crises ou d f arrets... 

Detailed Description 

heparin; Biosynth 
International, Skokie, IL) had no biological activity 
in this assay, ...... ... 

Three days after cannula implantation, 

animals were reanesthetized with 2% halothane and given 
atropine (0.15 mg/kg, i... 

. . .Ardmore, PA) delivering 1% halothane/70% nitrous 
oxide in oxygen. The right femoral artery and vein 
were cannulated for monitoring of mean arterial blood 
pressure (MABP; Gould RS3200 Blood Pressure Monitor, 
Gould Inc . . . 

...hematocrit were measured at 

least twice during surgery and the immediate post 
operative period, The stroke volume and rate of the 
ventilator was adjusted to maintain PaO.- between 100 
200 mm. . . 

. . . 36-37, 50C with a 

homeothermic blanket control unit (Harvard Bioscience, 
South Natick, MA) , 

Focal- ischemic -infarcts were made in the . ■ ■ 
right lateral cerebral cortex in the territory of the 
middle cerebral artery (MCA) by the method of Chen, et 
al, Stroke , 17:7380743, 1986, Both common carotid 
arteries were exposed by midline ventral incision. The... 



..was made at the junction of 

the zygoma and squamosal bone using a dental drill 



cooled with saline. Using a dissecting microscope, the 
dura was opened with fine forceps, and the. . . 
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Kit for lowering and maintaining temperature of patient, has catheters 
of different cooling capacity for placement in patient ! s circulatory 
system 
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New substituted alkylehe derivatives, used to treat and prevent e.g. 
myocardial infarction, unstable angina, embolic and thrombotic stroke , 
transient ischemic attacks, venous thrombosis and pulmonary embolus, 
are inhibitors of factor Xa 
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New substituted alkylene derivatives, used to treat and prevent e.g. 
myocardial infarction, unstable angina, embolic stroke , transient 
ischemic attacks, venous thrombosis and coagulopathy, are inhibitors 
of factor Xa 
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Alkanoyl derivatives and their preparation as Factor Xa inhibitors useful 
for treating e.g. cardiovascular disorders such as restenosis 
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New pyridine-, pyrazine- or pyrimidine-carboxamide derivatives useful as 
anticoagulants 
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Catheter for inducing hyperthermia or hypothermia comprises an 
elongate flexible catheter , fluid lumen (s) , a heat exchanger and a 
body- fluid channeling sleeve 
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Pharmaco- hypothermia ' antegrade cardioplegia procedure - injecting 
carioplegic solution into left ventricle after clamping aorta and 
pulmonary trunk and massaging heart when asystolia is reached 
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Abstract (Basic): WO 200258606 Al 

NOVELTY - The inventive device comprises an introducer sheath for a 
central venous catheter having a sheath body and temperature sensor 
mounted dis tally on the body. The catheter or sheath contains a 
heat-exchange region through which coolant is circulated, the coolant 
temperature being controlled in response to signals from the 
temperature sensor. The system also includes heat-exchange catheters 
for arterial dialysis and jugular vein cooling , and an improved 
Foley catheter for heat-exchange cooling via a patient's urinary 
tract. 

USE - For cooling a patient's blood temperature, and hence 
ameliorating possible fever 'spikes'. 

ADVANTAGE - Improves healing for patients suffering from severe 
brain trauma or ischemia resulting from stroke /heart attack, such 
protective short-term hypothermia being particularly applicable for 
patients undergoing minimally invasive heart/aneurysm surgery, the 
inventive system applying to patients already intubated with central 
venous catheters for other purposes, thus adding a blood- cooling 
catheter would require no additional surgery to be carried out. 

DESCRIPTION OF DRAWING (S) - The drawing illustrates an exploded 
view in perspective of a first embodiment of the inventive system for 
cooling using a venous catheter - 

Therapeutic catheter system (10) 

Coolant supply line, and (14) 

Return line (16) 
Catheter (18) 

Sheath, having (42) 

Hollow body and (42A) 

Side port (43) 

Proximal end (44) 



Distal end (46) 

Barrier for sealing after catheter introduction (48) 
Temperature sensor, connected to (50) 

Cooling system via (12) 
Cable, wireless or fibreoptic connection through wall of sheath 12 

(52) 
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Kit of parts for intensive care unit patients, comprises central venous 
line catheter with elongate structure, anchor and element for heat 
exchange with central venous system, and instructions for use of 
catheter 
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Abstract (Basic) : WO 200226285 A2 

NOVELTY - A kit of parts comprises central venous (CV) line 
catheter (20) and instructions for use of CV line catheter . 
Catheter comprises elongate structure (s) configured for establishing 
CV access, heat exchange element (s), and CV line catheter suture 
anchor (s). Elongate structure has proximal and distal portions. Heat 
exchange element extends at least along distal portion for effecting 
heat exchange with CV system. 

DETAILED DESCRIPTION - Elongate structure defines at least a first 
lumen in communication with exterior of structure at proximal and 
distal portions. CV line catheter suture anchor engage with exterior 
of elongate structure and includes structure configured to suturably 
affix elongate structure to patient. 

USE For use in access to central venous blood supply of 
patient, for use in intensive care unit (ICU) patients, particularly in 
patients who suffered stroke or other brain traumatic event, and 
neuro-ICU patients. 

ADVANTAGE - The kit efficiently provides a central venous 
catheter with additional capability of cooling or warming a patient, 
especially patient's blood. Hence, the patient temperature is 
effectively and precisely managed in a single device. The catheter 
enables access to the venous system by a single incision, and 
effectively reduces the risk of additional complications, with 
efficient cooling or warming of patient body temperature. The heat 
exchange relationship between the system and the central venous 
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system of the patient can be maintained for prolonged duration such as 
for 1 hour-29 days. The system effectively operates to maintain patient 
temperature at a desired level. The specific heat exchange fluid 
utilized, is biocompatible to avoid harm to the patient in the event of 
inadvertent rupture. By the multiple balloon design, the catheter has 
the ability of bend and flex when placed in a curved vasculature. The 
anchor enables the catheter to be maintained for prolonged period in 
the body. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic diagram 
showing a central venous line catheter temperature control system. 
Central venous line catheter (20) 
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Venous line catheter system for access to the central venous blood 

supply of patient comprises pump feeding heating/ cooling agent at 

specified flow rate through heat exchange element 
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Abstract (Basic) : WO 200226175 Al 

NOVELTY - Venous line catheter system comprises a catheter 
having elongate structure (s) to establish central venous access, heat 
exchange element (s) extending along the distal portion of the 
structure, and a pump feeding heating/ cooling agent at 150-450 
ml/minute through the heat exchange element. A lumen communicates with 
the exterior or the structure at its distal and proximal portions. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of operating a venous line catheter system. 

USE - The venous line catheter system is used for access to the 
central venous blood supply of a patient. It is typically used in 
intensive care ' unit '*( ICU) patients, particularly those patients who 
have suffered a stroke or other brain traumatic event. 

ADVANTAGE - The inventive catheter system has an additional 
capability of cooling a patient, thus effectively and precisely 
managing patient temperature in a single device. The cooling function 
is performed efficiently in tandem with a procedure, which is known to 
be likely attended by fever, thus anticipating such fever and 
facilitating its control. The heat exchange relationship between the 
system and the central venous system of the patient can be maintained 
for a prolonged duration, e.g. 1 hour to 29 days. 

DESCRIPTION OF DRAWING (S) - The figure is a schematic side 



elevational view of a central venous line catheter . 
Balloon (24) 
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Improved hypothermia medical procedure for cooling body of patient to 
below 35 degrees C using heat transfer device during beating heart 
procedures 
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Abstract (Basic): WO . 20017427 6 Al . 

NOVELTY - A working fluid supply (1) supplies a chilled aqueous 
solution via a catheter (12) and a heat transfer element (14) serving 
as the cooling tip of the flexible catheter , which is long enough 
to be passed through the vascular system and placed in the inferior 
vena cava. The body is cooled to less than 35 degrees C. to induce a 
bradycardia of the heart to facilitate surgery during a beating heart 
procedure , 

DETAILED DESCRIPTION - AN INDEPENDENT CLAIM is included for a 
coronary bypass procedure. 

USE - Inducing hypothermia during a medical heart procedure. 
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Kit for treating cardiac arrest in patient, comprises catheter 
connected to coolant for placing in central venous system and catheter 

with fluid dispensing component connected to bolus of saline solution 
for placing in aortic arch 
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Abstract (Basic) : WO 200149236 A2 

NOVELTY - The kit comprises a first catheter having fluid 
circulation passageway { s ) , which can be placed in a patient's central 
venous system and is connected to a coolant source, and a second 
catheter configured for at least partial placement in patient f s aortic 
arch. The second catheter comprises a fluid dispensing component 
connectable to a bolus of saline solution. 

DETAILED DESCRIPTION - The kit further comprises component (s) 
containing drugs such as epinephrine, buffers, antiarrhythmics and/or 
atropine. 

INDEPENDENT CLAIMS are also included for the following: 

(1) treating cardiac arrest in a patient; 

(2) system for treating cardiac arrest in a patient 
USE - For treating cardiac arrest in a patient. 

ADVANTAGE - The system enables to reduce ischemia due to stroke 
or heart attack by cooling the patient below normal body temperature. 
The method improves the mortality rate of the patient and the 
neurological outcome of the patient. The cooling of patient is 
controllable, the kit is relatively easy to use and blood temperature 
can be maintained at a desired set point. The brain temperature can be 
reduced easily and quickly by the system, thereby reducing trauma, 
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System for intravascular cooling of patient 1 s body for use in stroke 
therapy, comprises flexible cooling element having heat transfer 
segments connected with flexible joints, attached to catheter 
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Abstract (Basic) : WO 200110365 Al 

NOVELTY - The system for intravascular cooling of a patient 1 s 
body* comprises a flexible catheter insertable into vena cavae, a 
flexible cooling element (14) having heat transfer segments 
(20,22,24) connected with flexible joints and attached to the distal 
■ end of - catheter , and a heating blanket for heating selected portions 
of patient's body. 

DETAILED DESCRIPTION - Each heat transfer segment comprises a 
number of interior surface irregularities like helical ridges 
(28,32,36) and grooves (26,30,34) which are shaped and arranged to mix 
the surrounding fluids. The flexible joints in the cooling element 
includes bellows (25,27) or a flexible tube . The helical ridges and 
grooves are twisted opposing the twist of the adjacent heat transfer 
segment. The heating blanket, preferably an electric heater employs a 
warm air blower and has air channels for evenly distributing air to 
selective areas. An INDEPENDENT CLAIM is also included for a method for 
intravascular cooling of a patient's body. 



USE - For reducing platelet aggregation in blood vessels, reducing 
dependence on drug therapies in treating neurological insults or 
injuries resulting in ischemia , reducing cell damage during or after 
myocardial infarction, reducing stenoses recurrence following 
angioplasty and reducing reperfusion injury following reflow. 

ADVANTAGE - The device effectively induces artificial state of 
hypothermia and indirectly cools the organs such as heart and brain 
which have high blood flow. The warming blanket or device applied on 
various parts of the body provides comfort to the patient and also 
inhibits thermoregulatory responses such as vasoconstriction. The 
disposable and flexible conductive heat transfer element effectively 
absorbs high amount of heat. The cooling system is administered 
safely and easily. The hypothermic therapy provides benefit to 
numerous cardiac and neural settings, for e.g. minimizing ischemic 
and stenoses. 

DESCRIPTION OF DRAWING (S) - The figure shows the elevation of the 
an intravascular ' heat transfer element. 
Flexible cooling element (14) 
Heat transfer segments (20,22,24) 
Bellows (25,27) 
Grooves (26, 30, 34) 
Ridges (28,32,36) 
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Catheter for inducing hyperthermia or hypothermia comprises an 

elongate flexible catheter , fluid lumen (s) , a heat exchanger and a 

body-fluid channeling sleeve 
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Abstract (Basic) : WO 200010494 Al 

NOVELTY - A catheter insertable into an anatomical structure of a 
mammalian patient through which body fluid may flow to a target region 
and is operative to effect in situ heat exchange with the body fluid to 
alter temperature of the target region comprises an elongate flexible 
catheter having two ends; at least one fluid lumen; a heat exchanger; 
and a body fluid channeling sleeve. 

DETAILED DESCRIPTION - The catheter comprises an elongate 
flexible catheter having two ends, proximal and distal and the entire 
length of the catheter is defined as the distance from the proximal 
end to its distal end; at least one fluid lumen where the thermal 
exchange fluid may be circulated; a heat exchanger in the catheter to 
exchange heat between body fluid in heat exchange proximity to the heat 
exchanger and the heat exchange fluid circulating through the heat 
exchanger; a body fluid channeling sleeve (formed at a segment of the 
catheter where a portion of the heat exchanger is located) has a fluid 
flow space located between the channeling sleeve and the catheter 
with a body fluid inlet near the heat exchanger and an outlet far from 
the heat exchanger. The body fluid will enter the flow space through 
the body fluid inlet and flows through the flow space in heat exchange 
proximity to at least a portion of the heat exchanger and then out of 
the body fluid outlet to a conduit in fluid communication with the 
target region of the patient's body. 

An INDEPENDENT CLAIM is also included for a system for controllably 
affecting the temperature of a patient comprising a catheter as above 
with an insertion portion extending from the distal end to a point 
short of the proximal end, a heat exchanger with fins extending from 
its surface increasing the surface area of the heat exchanger to 
enhance heat exchange; a sensor that generates a signal in response to 
the data sensed from the patient; a manual input where an operator may 
specify a target parameter; a controller unit for receiving the signal 
and the target parameter and controlling the operation of the catheter 

in response to the sensed data and in relation to the target 
parameter . 

USE - To intentionally induce hyperthermia or hypothermia , 
particularly hypothermia in the body. Hypothermia is recognized in 
the medical community as a neuroprotectant during cardiovascular 
surgery or neurosurgery. It is also beneficial for victims of head 
trauma, brain attack ( stroke ) , spinal surgery or surgery where blood 



flow may be interrupted or compromised to the brain or spinal cord i. 
aneurysm repair. 

ADVANTAGE - The heat exchange catheter is capable of heating or 
cooling liquid i.e. blood within the body and directing that liquid 
after it is heated or cooled to a target location (affecting the 
temperature of that target region) using only the patient's (mammalia 
own heart as pump. 

DESCRIPTION OF DRAWING ( S ) - A simplified perspective view of a 
variation of the heat transfer catheter in place within the left 
common carotid artery. 

in-flow lumen (60) 

finned balloon portion (362) 

descending aorta (364) 

blood vessel- (366) ... 

catheter shaft (368) 
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ADVANTAGE - Reduced risk of ischemia and or cardiac arrhythmia. 
DESCRIPTION OF DRAWING (S) - The drawing shows use of a heat 
transfer element. 

Fluid supply (1) 

Catheter (12) 
Heat transfer element (14) 
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Therapeutic hypothermia establishing kit e.g. for treating brain trauma 
and brain ischemia such as that caused by cardiac arrest by inducing 
hypothermia in patient 
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Abstract (Basic) : WO 200156517 Al 

NOVELTY - The kit has a high cooling capacity catheter which is 
advanced into the patient ! s central venous system to quickly cool 
the patient to, e.g., 32 degrees C. Once hypothermia has been 
established, the high capacity catheter is removed and replaced with 
a lower cooling capacity catheter which maintains a desired reduced 
temperature . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a 
method for establishing and maintaining a predetermined temperature in 
a patient 

USE - For cooling patients for therapeutic purposes. For treating 
brain trauma arid, brain ischemia such as that caused by .cardiac arrest 
by inducing hypothermia in a patient 

ADVANTAGE - The lower capacity catheter can be configured as a 
central venous catheter for permitting catheter to be used for 
multiple functions. Alternatively, high cooling capacity catheter 
can be used to attenuate a fever and lower the patient's body 
temperature to normal, with the lower capacity catheter being used to 
maintain normal body temperature. 

DESCRIPTION OF DRAWING (S) - The figure shows a flow chart of the 
invention for establishing and maintaining hypothermia in a patient. 
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Effects on dogs of surface-induced hypothermia and rewarming on the right 
heart function and pulmonary circulation. 
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University of Oulu, Department of Physiology, Finland. 
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Document type: Journal Article 
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... To study the effects of hypothermia on the right heart function and 
pulmonary circulation, cardiac catheterization was carried out on nine 
anaesthetized beagle dogs. The dogs were cooled between ice bags... 
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...was to investigate the effects of beta-stimulation in deep (25 degrees 
C) hypothermia. Cardiac catheterization was performed on seven 
anesthetized beagle dogs. They were cooled between ice bags down to... 
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Document type: Journal Article 
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myocardial infarction with shock (AMI/S) was produced in 46 
anesthetized "closed-chest" dogs by catheter injection of metallic 
mercury into the circumflex coronary artery. Twenty-four dogs were kept 
normothermic . . . 

. . . and myocardial oxygen consumption by an estimated 30 to 40 percent, 
while cardiac output (CO), stroke volume, and stroke work were 
unchanged. Left ventricular end-diastolic pressure (LVEDP) was reduced by 
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Effect of mild hypothermia on ischemia -induced release of 
endothelin-1 in dog brain 
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Dept Traumatology Critical Care Med, National Defense Medical College, 
3-2 Namiki,Tokorozawa, Saitama 359 Japan 

Resuscitation ( RESUSCITATION ) (Ireland) 1996, 31/1 (59-64) 
CODEN: RSUSB ISSN: 0300-9572 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

Effect of mild hypothermia on ischemia -induced release of 
endothelin-1 in dog brain 

...in the physiologic or pathophysiologic regulation of cerebral 
circulation. To evaluate the effect of mild hypothermia on the cerebral 
concentration of ET-1 and on the cerebral metabolism of oxygen after 
complete global cerebral ischemia , we occluded the ascending aorta and 
caval veins of 9 dogs for 15 min. A fiberoptic catheter was inserted 
into the sagittal sinus to monitor venous oxygen saturation (S(S0inf 2)) 
continuously. Blood samples were collected 30 min before and 30 min, 1 h, 2 
h, 4 h and 6 h after the ischemic insult. Concentrations of ET-1 were 
assayed in the blood of the sagittal sinus and. . . 

...control Group 1 (pulmonary artery temperature 38.5degreeC) (n = 4) with 
those in the mildly hypothermic Group 2 (pulmonary artery temperature 
34.0degreeC) (n = 5) by surface cooling induced before and maintained 
during and after ischemia for 6 h. Following ischemia , the plasma 
concentration difference of ET-1 (sagittal sinus-arterial) was 
significantly decreased in Group... 

...05). Differences in S(SOinf 2) between the two groups were not 
statistically significant. Mild hypothermia reduced the ET-1 release in 
the cerebral circulation but did not improve cerebral oxygen metabolism 
after complete cerebral ischemia . Findings indicated that the decrease in 
ET-1 induced by mild hypothermia contributes to the improvement of the 
cerebral microcirculation after ischemia . 
MEDICAL DESCRIPTORS: 

*brain ischemia — etiology — et; *brain ischemia — therapy — th; * 
hypothermia 

...tension; article; blood level; blood ph; brain oxygen consumption; 
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Abstract: Stroke occurs in all age groups, ranging from the newborn to 
the elderly. The immature brain is generally believed to be more 
resistant to the damaging effects of cerebrovascular compromise 
compared to the more mature brain. However, recent experiments suggest 
that the correlation between brain damage and age is not linear. To 
determine the effects of age and development on hypoxic- ischemic 
brain damage, we developed a model whereby rats of increasing age 
received identical cerebrovascular insults,, and assessed 
neuropathologic outcome. Male Wistar rats of 1, 3, 6, and 9 weeks and 6 
months underwent unilateral common carotid artery ligation and exposure 
to 12% oxygen for 35 min. Animals were all spontaneously breathing 
under Light halothane anesthesia (0.5%). Core temperatures were 
maintained at 37 degrees C. Blood pressures were monitored via 
indwelling carotid artery catheters on the side ipsilateral to the 
carotid artery ligation. Cerebral blood flow was assessed in separate 
groups utilizing Laser Doppler flowmetry. Physiologic monitoring 
revealed that under these experimental conditions, mean arterial blood 

pressure and cerebral blood flow decreased to the same extent in 
each of the age groups, verifying that all animals experienced an 
identical insult. Neuropathologic assessment at 7 days of recovery 
showed that brain damage was most severe in the 1 and 3 week old 
animals followed by those that were 6 months. The 6 and 9 week old 
groups had significantly less injury than the other 3 age groups. 
Kippocampal damage was most severe in the 3 week and 6 month old rats 
compared to all other age groups. Our findings contrast previously held 
beliefs regarding the enhanced tolerance of the immature brain to 
hypoxic- ischemic damage and demonstrates that, in a physiologically 
controlled in vivo model of hemispheric global ischemia , (1) the 
immature brain is, in fact, less resistant to hypoxic- ischemic brain 
damage than its adult counterpart, (2) the brain damaging effects of 
hypoxic- ischemia are age dependent, but do not increase linearly with 
advancing age and development, and (3) the intermediate age groups are 
more tolerant to hypoxic- ischemic brain injury than either very young 
or more mature ages. 
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PURPOSE: Spinal cord injury and the resultant postoperative paraplegia ■ 
are devastating complications of thoracic aortic surgery, for which no 
widely accepted protective interventions exist. We hypothesized that 
retrograde venous perfusion- cooling of the spinal cord with a 
hypothermic saline and adenosine solution would protect it from ischemic 
injury caused by thoracic aortic occlusion. METHODS: Adult domestic swine 
of either sex (weight range, 20 to 30 kg) were intubated and ventilated. A 
left thoracotomy was performed. The accessory hemiazygous . vein was 
divided, and a catheter was inserted distally. The aorta was clamped at 
the left subclavian artery. The venous catheter was not used in the 
animals in the control group (n = 7); in the animals in the experimental 
group (n = 7), "a cold (4 degrees C) saline and adenosine solution was 
infused into the accessory hemiazygous vein . After 30 minutes, the clamp 
and catheter were removed, and the chest was closed. A blinded observer 
evaluated the animals 1 hind-leg motor activity 24 hours later. The Tarlov 
scale was used: 0, complete paralysis; 1, minimal movement; 2, stands with 
assistance; . 3, stands,, alone; 4, weak walk;. 5, normal gait.. The animals' 
rectal temperatures were measured at the end of the experiment, and blood 
pressure was measured throughout. Two other groups were studied to 
assess the effect of the intervention on spinal cord temperature. RESULTS: 
The animals in the control group had a mean Tarlov score of 1.7 +/- 0.6; 
the animals in the experimental group had a mean Tarlov score of 4.9 +/- 
0.1 (P <.01). The animals in the experimental group had a significantly 
greater drop in spinal cord temperature than those in the control group (4. 
05 +/- 0.6 degrees C vs 0.58 +/- 0.12 degrees C; P <.01). No significant 
difference in rectal temperatures was found, nor did any arrhythmias or 
hypotensive episodes occur in either group. Perfusion of the spinal cord 
was confirmed with angiography by using this approach. CONCLUSION: 
Retrograde venous perfusion- cooling of the spinal cord with a 
hypothermic saline and adenosine solution protects the cord from 
ischemic injury caused by clamping of the thoracic aorta. 
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. . . thoracic aortic surgery, for which no widely accepted protective 
interventions exist.. We hypothesized that retrograde venous perfusion- 
cooling of the spinal cord with a hypothermic saline and adenosine 
solution would protect it from ischemic injury caused by thoracic aortic 
occlusion. METHODS: Adult domestic swine of either , sex (weight range... 

... to 30 kg) were intubated and ventilated. A left thoracotomy was 
performed. The accessory hemiazygous vein was divided, and a catheter 
was inserted distally. The aorta was clamped at the left subclavian artery. 
The venous catheter was not used in the animals in the control group (n 
=7); in the animals... 



. . . a cold (4 degrees C) saline and adenosine solution was infused into the 
accessory hemiazygous vein . After 30 minutes, the clamp and catheter 
were removed, and the chest was closed. A blinded observer evaluated the 
animals 1 hind-leg... 

... normal gait. The animals' rectal temperatures were measured at the end 
of the experiment, and blood pressure was measured throughout. Two 
other groups were studied to assess the effect of the intervention... 

. . . Perfusion of the spinal cord was confirmed with angiography by using 
this approach. CONCLUSION: Retrograde venous perfusion- cooling of the 
spinal cord with a hypothermic saline and adenosine solution protects the 
cord from ischemic injury caused by clamping of the thoracic aorta. 
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The aim of this study was to investigate the effects of beta-stimulation 
in deep (25 degrees C) hypothermia . Cardiac catheterization was 
performed on seven anesthetized beagle dogs. They were cooled between ice 
bags down to 25 degrees C and received isoproterenol administered 
intravenously three times: at the normal body temperature .(37 degrees C) 
before cooling , after cooling at 25 degrees C, and after rewarming at 
37 degrees C. Circulatory function was measured for every 1 degree C of 
temperature change. Isoproterenol infusion at 37 degrees C induced cardiac 
acceleration, including the increases of heart rate, cardiac output, and 
peak first derivative of the left ventricular pressure curve. Systemic 
vascular and mean outflow resistances and mean aortic pressure decreased. 
During cooling , shivering thermogenesis continued, even down to 25 
degrees C. At 25 degrees C, cardiac acceleration after isoproterenol 
infusion did not exist but relaxation rate increased slightly. Systemic 
vascular and mean outflow resistances decreased, but left ventricular 
end-diastolic and filling pressures increased. beta-Stimulation at normal 
body temperature increases shivering thermogenesis during cooling . The 
venous return to the left ventricle at 25 degrees C increased after 
isoproterenol infusion while systemic vascular resistance decreased, 
indicating systemic vasodilatation. This increase in preload is probably 
due to vasoconstriction in pulmonary vessels, which may be mediated by 
prejunctional beta-adrenoceptors . For cardiac inotrophy, the isoproterenol 
had no physiologically significant effects at 25 degrees C. After rewarming 
at 37 degrees C, the effects of isoproterenol were physiologically similar 
to the effects at the same temperature before cooling . 
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. . . this study was to investigate the effects of beta-stimulation in deep 
(25 degrees C) hypothermia . Cardiac catheterization was performed on 
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25 degrees C and received isoproterenol administered intravenously three 
times: at the normal body temperature (37 degrees C) before cooling , 
after cooling at 25 degrees C, and after rewarming at 37 degrees C. 
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ventricular pressure curve. Systemic vascular and mean outflow 
resistances and mean aortic pressure decreased. During cooling , shivering 
thermogenesis continued, even down to 25 degrees C. At 25 degrees C, 
cardiac acceleration... 

. . . diastolic and filling pressures increased. beta-Stimulation at normal 
body temperature increases shivering thermogenesis during cooling . The 
venous return to the left ventricle at 25 degrees C increased after 
isoproterenol infusion while systemic. . . 

...the effects of isoproterenol were physiologically similar to the effects 
at the same temperature before cooling . 
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BACKGROUND: Neuropsychological deficits ' after cardiac' surgery are 
attributed to the side effects of cardiopulmonary bypass (CPB) . To protect 
the brain from ischemic damage, the influences of temperature, blood 
pressure , blood gases, acid-base status, and hemodilution on cerebral 
oxygenation have to be elucidated and quantified. METHODS: Forty-one 
consecutive patients were investigated during cardiac surgery while on CPB. 
Operative management included moderate hypothermia of 2 6 degrees C and 
the alpha-stat pH management. With near-infrared spectrophotometry, changes 
in oxygenated hemoglobin (Hb02, representing oxygen delivery) and oxidized 
cytochrome a,a3 (Ct02, cellular oxygenation) in brain tissue were obtained 
noninvasively . In addition, venous saturation of the brain was measured 
via a catheter in the jugular bulb (SBJ02) . The influence of operative 
management parameters on cerebral oxygenation was calculated by univariate 
and multiple regression analyses. RESULTS: Before and after CPB there was 
no significant multivariate determinant of cerebral oxygenation. During 
CPB, Hb02 depended solely on PC02 (P < .01; r = .89). Ct02 was determined 
by pH (P < .01), esophageal temperature (P < .01), PC02 (P < .01), and Hb 
(P < .01). These parameters explained nearly all changes of the cytochrome 
measurements .during CPB (r = .99). Arterial PC02 (P < .01) and pH (P < .01) 
influenced brain venous oxygen saturation (SBJ02; r = .98). CONCLUSIONS: 
Cerebral oxygenation is autoregulated during cardiac surgery before and 
after CPB. During CPB, Hb, temperature, pH, and PC02 determined at least 
85% of all changes in cerebral oxygenation. The main causes of impaired 
cerebral oxygenation are the decrease in Hb with hemodilution, 
vasoconstriction due to hypocapnia, and the leftward shift of the Hb 
binding curve in alkalosis and hypothermia - 
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. . . one consecutive patients were investigated during cardiac surgery while 
on CPB. Operative management included moderate hypothermia of 26 degrees 
C and the alpha-stat pH management. With near-infrared spectrophotometry, 
changes . . . 

... oxidized cytochrome a,a3 (Ct02, cellular oxygenation) in brain tissue 
were obtained noninvasively . In addition, venous saturation of the brain 
was measured via a catheter in the jugular bulb (SBJ02) . The influence of 
operative management parameters on cerebral oxygenation was . . . 

... measurements during CPB (r = .99). Arterial PC02 (P < .01) and pH (P < 
.01) influenced brain venous oxygen saturation ( SBJ02 ; r = .98). 
CONCLUSIONS: Cerebral oxygenation is autoregulated during cardiac surgery 
before and. . . 
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The simple, safe, and feasible procurement technique for the heart and 
liver with no warm ischemic time is reported. Fifteen mongrel dogs were 
used to form two recipients and one donor combination in each experiment. A 
midline incision is extended from the suprasternal notch to the pubis, and 
a catheter is advanced into the aortic root by means of the 
brachiocephalic artery for monitoring systemic arterial pressure and 
later for coronary vascular washout with a cold cardioplegic solution. 
Liver mobilization is carried out first when the core temperature of the 
liver reaches 27 degrees C, obtained with ice slush in the abdominal 
cavity. As the core temperature of the liver reaches 20 degrees to 22 
degrees C, the aorta and inferior vena cava are clamped just above the 
diaphragm. After excision of the liver a second team harvests the heart 
while it continues to beat. The heart and liver were transplanted 
orthotopically after simple preservation into a cold solution for 12 and 6 
hours, respectively. The maximum survival time was 7 hours in heart 
transplantation and 16 days in liver transplantation. Our method is a 
simple, safe, feasible technique for acquiring the heart and liver or other 
visceral organs for transplantation and may have broad clinical 
application . 
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Since the hemodynamic consequences of acute hypercalcemia are altered by 
numerous interferences we have evaluated the role of peroperative 
myocardial ischemia on the adaptability to rapid calcium increment. 
Twenty-two dogs served as control and 16 were submitted to 1 hour of 
myocardial ischemia along with topical myocardial cooling . Each animal 
was equipped with blood flow transducer positioned around the ascending 
aorta and with central venous and aortic catheters . During each study 
0.90 mEq of calcium was rapidly injected and hemodynamic data were recorded 
until base-line resetting. This experimental protocol was carried out 3 
hours postoperatively and then daily during one month. Base-line 
hemodynamic data indicated the presence of myocardial failure in the 
experimental group in the immediate postoperative period only. Rapid 
calcium administration *• elicited transient positive inotropic response, 
widening of the arterial pulse pressure, reflex bradycardia and no evidence 
of peripheral vasoconstriction. In the early postoperative period (3 hours 
after surgery) the failing myocardium is more sensitive to the inotropic 
effect of hypercalcemia. Twenty- four hours after surgery both groups of 
animals have the same hemodynamic response to this stress; thereafter for 
both groups this response gradually decreased and finally stabilized by the 
6th to 10th day after surgery. Acute hypercalcemia bears hemodynamic 
consequences that are amplified early after peroperative myocardial 
ischemia . However in long term this surgical component widely used 
clinically does not interfered with the cardiovascular adaptability to this 
pharmacological stress . 
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. . . acute hypercalcemia are altered by numerous interferences we have 
evaluated the role of peroperative myocardial ischemia on the 
adaptability to rapid calcium increment . Twenty- two dogs served as control 
and 16 were submitted to 1 hour of myocardial ischemia along with topical 
myocardial cooling . Each animal was equipped with blood flow transducer 
positioned around the ascending aorta and with central venous and aortic 
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hemodynamic data were... 

. . . day after surgery. Acute hypercalcemia bears hemodynamic consequences 
that are amplified early after peroperative myocardial ischemia . However 
in long term this surgical component widely used clinically does not 
interfered with the... 



Acid-Base Equilibrium — drug effects — DE; Adaptation, Physiological; 
Blood Pressure — drug effects — DE; Constriction; Dogs; Electrolytes 

-metabolism--ME; Heart — drug effects — DE; Intraoperative Period; Vascular 



File 73 : EMBASE 1974-2003/ Jan W4 

(c) 2003 Elsevier Science B.V. 
File 155 : MEDLINE ( R) 1966-2003/ Jan W4 



Set Items Description 

51 2 HYPOTHERMI? ? (S) CENTRAL () (VEIN OR VENOUS) ( 3N ) CATHETER? (S- 

) (STROKE OR ISCHEMI? ?) 

52 2 RD (unique items) 



2/3, K/l (Item 1 from file: 73) 

DIALOG (R) File 73 : EMBASE 

(c) 2003 Elsevier Science B.V. All rts . reserv. 

11381550 " EMBASE Mo: '2001397455 

Anesthetic issues associated with midline transfacial approaches 
Dodson B.A. 

Dr. B.A. Dodson, Department of Anesthesia, Box 0648, University of 
California, 521 Parnassus Avenue, San Francisco, CA 94142-0648 United 
States 

Operative Techniques in Neurosurgery ( OPER. TECH. NEUROSURG. ) (United 

States) 2000, 3/1 (16-24) 

CODEN: OTNEF ISSN: 1092-440X 

DOCUMENT TYPE: Journal ; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

NUMBER OF REFERENCES: 93 

...and nutritional status in addition to cardiovascular, pulmonary, and 
neurologic systems. Pulmonary function and anti- ischemic and 
antihypertension therapies should be optimized before surgery. Careful 
perioperative airway management is required. Awake... 

...must be sufficient to treat rapid and extensive blood loss. Invasive 
cardiovascular monitoring, such as central venous catheters , 
pulmonary artery catheters , or . transesophageal echocardiography, may be 
necessary. Mild intraoperative hypothermia may be useful for brain 
protection . . . 
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INTRODUCTION: Ischemic mitral insufficiency is a clinical syndrome 
described as a consequence of the coronary artery disease... 

. . . mitral annulus dilatation. Mitral regurgitation occurs in different 
degrees during the natural evolution of the ischemic heart disease. The 
main reason for the .existence of mitral regurgitation is global 
deterioration in... 

... and complete myocardial revascularisation. MATERIAL AND METHODS: 
Complete hemodynamic monitoring was followed by Swan-Ganz catheter 
including: central venous pressure, mean pulmonary artery pressure, 

pulmonary capillary wedge pressure, cardiac output, cardiac index and 
pulmonary. . . 
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Effects of acadesine on myocardial infarction, stroke, and death following 



surgery: a meta-analysis of the 5 international randomized trials. 
(Multicenter Study of Perioperative Ischemia - McSPI - Research Group) 

Mangano, Dennis T. 

JAMA, The Journal of the American Medical Association, v277, n4, p325(8) 
Jan 22, 1997 
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WORD COUNT: 7167 LINE COUNT: 00630 

... to receive placebo. 

Study Protocol 

Prior- to surgery, -investigators ascertained cardiac history and 
recorded cardiac catheterization information. The use of agents 
potentially affecting endogenous adenosine concentration (which could 
complicate the analysis... 

. . .prior to bypass, the usual monitors were applied, anesthetic techniques 
were standardized, and hemodynamic variables ( blood pressure , heart 
rate) were to be maintained within specific boundaries for trials 1013, 
1016, and 1023. . . 

...hemodynamic control were recommended. For all studies,' prophylactic use 
of cardiovascular agents having potential anti- ischemic properties 

(nitrates, calcium channel blockers) was specifically excluded to avoid 
confounding data interpretation. During cardiopulmonary... 

...typically was conducted using a membrane oxygenator and arterial filter 
with hemodilution and moderate systemic hypothermia . Following bypass, 
the use of inotropic and vasodilating agents (excluding the prophylactic 
use of anti- ischemic medications) and treatment of clinically detected 
ischemia were not controlled; all medications administered were recorded. 
Outcomes 

For all studies, the primary outcome... • 
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Yoshiro, MD; Ueda, Junichi, MD; Konishi, Yasuhiko, MD; Yamamoto, 
Naritaka, MD; Kagawa, Ryuzaburo, MD;Washida, Masanobu, MD; Okamoto, 
Ryoji, MD; Kumada, Kaoru, MD; Ozawa, Kazue, MD 

ARCHIVES OF SURGERY 

1992; 127: 427 (5) 

... of arterial saturation. Muscular relaxation was obtained with 
pancuronium, bromide -(0. 2- mg/kg) . Arterial blood- pressure was monitored 
directly through a catheter inserted into the right carotid artery. An 
electrolyte solution containing 5% glucose was infused intravenously. . . 

. . .was clone with group U3, consisting of another five dogs, which underwent 
3-hour HVE, cooling the liver with the UW solution. /TABULAR DATA 
OMITTED/ Experiment 2' Additional groups of 3... compared with values in 
group U2 * (P<.05; Fig 4). COMMENT The in situ hepatic hypothermic 
perfusion method was first reported in 1971 by Fortner et al, /18,19/ who 
perfused the liver with Ringer f s solution chilled to 4 /degrees/ C under 
total HVE. Hepatic hypothermic perfusion, however, has drawn little 
attention, ever since Huguet et al 111 and other researchers /4, 20/ 
reported that the human liver can tolerate normothermic ischemia 
resulting from HVE up to 65 minutes. Although Huguet 1 s method is an 
attractive one. . . 

...thrombi in the hepatic vein and/or IVC. A longer period of isolation, as 



hepatic hypothermic perfusion would conceivably allow, could relieve the 
time constraints, for an accurate and unhurried operation... 

. . . that hepatic mitochondria attain a greater state of oxidization after 
recirculation than before induction of ischemia . Although the precise 
mechanism remains to be clarified, this . . . hepatocytes . University of 
Wisconsin solution is based on lactobionate and melitose as impermeants to 
suppress • hypothermia -induced cell swelling. /30/ Its superiority to all 
existing cold storage solutions has been demonstrated. . . 

...processes in the. liver completely. In this regard, the method would more 
accurately be called hypothermic perfusion. A preliminary study showed 
that excessive cooling of the liver during HVE resulted in severe 
hemodynamic instability and death of the dogs... 

... by this in situ perfusion method, effective means of thermal isolation 
that will allow the cooling of the liver without affecting body 
temperature must also be devised. Our study demonstrates the possibility of 
applying hepatic hypothermic perfusion with UW solution to preserve the 
liver in situ for the longer periods required. . . 
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Cardiovascular adaptability to acute hypercalcemia in the dog. The role 
of peroperative myocardial ischemia ] 

Adaptabilite cardiovasculaire a une hypercalcemie aigue chez le chien. 
Role de l 1 ischemie myocardique peroperatoire. 

. . . acute hypercalcemia are altered by numerous interferences we have 
evaluated the role of peroperative myocardial ischemia on the 
adaptability to rapid calcium increment. Twenty- two dogs served as control 
and 16 were submitted to 1 hour of myocardial ischemia along with topical 
myocardial cooling . Each animal was equipped with blood flow transducer 
positioned around the ascending aorta and with central venous and aortic 
catheters . During each study 0.90 mEq of calcium was rapidly injected and 
hemodynamic data were... 

. . . day after surgery. Acute hypercalcemia bears hemodynamic consequences 
that are amplified early after peroperative myocardial ischemia . However 
in long term this surgical component widely used clinically does not 
interfered with the... 
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MYO CARDIAL PRESERVATION EFFECT OF VENOUS DRAINAGE 

ABSTRACT: The effect of 3 methods of venous drainage on myocardial 
temperature, coronary blood flow as determined with radioactive 
microspheres, myocardial metabolites (lactate... 

...and glycogen), and left ventricular function were compared before, 

during and after cardiopulmonary bypass with hypothermic , hyperkalemic 
cardioplegic arrest. Venous drainage was established in the 6 dogs in 
group 1 using a Sarns 51F cavoatrial catheter / in the 7 dogs in group 2 



using 2 USCI 32F vena caval catheters with tourniquets, and in the 7 

dogs in group 3 using 2 USCI 32F vena caval catheters without 

tourniquets. The lowest myocardial temperature was achieved in group 1 
(7 . 26. degree. . +- . 0. . . 

...and lactate levels were similar in all 3 groups. Myocardial glycogen 
levels were maintained during ischemia in group 1 (1010 . +- . 76 mg/dl 
compared with 686 . +- . 39 mg/dl in group... 

...Left ventricular function, as measured by the maximum rate of rise of 
left ventricular pressure, stroke work and pressure/volume curves, was 
similar in all groups. The postischemic blood flow data, glycogen levels 
and ventricular compliance differences suggest that the dogs in group 1 
had less ischemia . 

DESCRIPTORS: DOG CORONARY BLOOD FLOW ISCHEMIA HYPO THERMIA LACTATE ATP 

GLYCOGEN 
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Document type: Journal Article 
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Main Citation Owner: NLM 
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Many techniques are used to reduce brain damage during surgery for 
dissecting aneurysms of the ascending aorta and arch. Recently, new 
techniques of protection were proposed, consistent with hypothermic 
circulatory arrest in association with retrograde cerebral perfusion via 
superior vena cava.' We propose a simple, time-saving method, which does not 
require any manipulation of the heart. We use a multilumen cannula for 
cardioplegia (D 860-DIDECO FUNDARO ' ) with pressure transducer. This cannula 
is inserted in superior vena cava by means of a simple purse-string, and 
linked to the arterial line with a "Y" derivation, allowing retrograde 
perfusion of the brain and monitoring the perfusion pressure at every 
moment. The superior vena cava placed downstream from the cannula is closed 
by a small vascular clamp, to avoid blood reflux in the right atrium. This 
method is time- and money-saving, is readily available, and can be prepared 
whenever necessary, also in the middle of the surgical procedure. 

Record Date Created: 19960104 
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Document type: Journal Article 
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Surgical resection of the descending thoracic and thoracoabdominal aorta 
is associated with the risk of spinal cord ischemic injury, particularly in 
patients with aortic dissection. Hypothermic total cardiopulmonary bypass 



with periods of circulatory arrest has been advocated for spinal cord 
protection with encouraging early results. However, techniques for this 
procedure are relatively complex. An alternative cannulation technique with 
venous return from the right atrium through the internal jugular vein and 
arterial return to the aortic arch is described. This has been used in 6 
patients for replacement of the descending thoracic or thoracoabdominal 
aorta. Despite profound hypothermia and preservation of the principal 
spinal radicular artery, 1 patient suffered early paraparesis with some 
recovery but eventually died of multisystem failure. A second elderly 
patient with severe obstructive airways disease died of respiratory failure 
11 days postoperatively. Four patients made a good recovery including 1 
with a ruptured thoracoabdominal aneurysm who subsequently required gut 
resection for ischemic necrosis present preoperatively . This cannulation 
technique together with profound hypothermia has greatly improved the 
operating conditions for extensive aneurysms of the thoracoabdominal aorta. 
Paraparesis occurring despite hypothermic protection and attempted 
preservation of the spinal cord arterial supply suggests that unfavorable 
vascular anatomy still predominates in the " risk factors for ischemic 
injury. » 
Record Date Created: 19920824 
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We have . employed . hypothermic retrograde .total body perfusion via the 
caval cannulae as a supportive measures to protect the brain and other 
systemic organs in operations for aortic arch aneurysms or acute aortic 
dissection. But occasionally unsatisfactory results ensued, because 
competent valves located in the internal jugular vein near the 
jugulo-subclavian junction may block retrograde blood flow to the brain 
from the caval cannula. To cope with this problem, we designed an easy and 
safe method to cannulate the internal jugular vein transatrially utilizing 
guidewire and central venous catheter, and thereafter we have used this 
technique clinically and obtained good results. 
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Retrograde cerebral perfusion through a superior vena caval cannula is a 
new technique for protecting the brain during aortic arch operations . In 
mongrel dogs (n = 10; 13 to 15 kg) we have performed retrograde cerebral 
perfusion (300 mL/min) by infusing blood through a superior vena caval 
cannula with aortic and inferior vena caval drainage. We have measured the 
cerebral tissue blood flow, oxygen consumption, and carbon dioxide 
exudation during retrograde cerebral perfusion at normothermia {NT, 37 
degrees C) and hypothermia (HT, 20 degrees C) and have compared these 
values with values obtained in dogs during cardiopulmonary bypass (1,200 
mL/min) . Cerebral tissue blood flow was measured by the hydrogen clearance 
method. During retrograde cerebral perfusion about 20% of the superior vena 
caval perfusate was returned through the aorta and the rest drained from 
the inferior vena cava. Cerebral vascular resistance during retrograde 
cerebral perfusion was lower than that during cardiopulmonary bypass (NT, 
63.8 +/- 52.5 versus 126.9 +/.- 58.4; HT, 28.4 +/- 32.8 versus 69.5 +/- 28.7 
x 10(3) dynes . s . cm (-5) . Retrograde cerebral perfusion provided half the 
cerebral tissue blood flow of cardiopulmonary bypass (NT, 14.7 +/- 6.4 
versus 34.3 +/- .7.8; HT, 17.6 +/- 5.6 versus 37.2 +/- 10.6 mL/min). 
Retrograde cerebral perfusion also provided a third of the oxygen (NT, 4.4 
+/- 2.1 versus 12.3 +/- 7.1; HT, 1.4 +/- 0.8 versus 4.2 +/- 1.3 mL/min) and 
discharged 20% of the carbon dioxide (NT, 0.24 +/- 0.08 versus 1.19 +/- 
0.58; HT, 0.15 +/- 0.06 versus 0.51 +/- 0.17 mmol/min) when compared with 
cardiopulmonary bypass. Retrograde cerebral perfusion may reduce ischemic 
damage during interruption of cerebral blood flow. 
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mouse . 
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Journal of neuroscience methods (NETHERLANDS) Apr 1 1999, 88 (1) 
pl03-9, ISSN 0165-0270 Journal Code: 7905558 
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Document type: Journal Article 
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Main Citation Owner: NLM 
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Transgenic/knockout murine variants allow roles of specific proteins to 
be studied in cerebral ischemia . Because of the size of mice, however, 
study of prolonged recovery from global ischemia has been limited. This 
project characterized an adaptation of the rat two-vessel occlusion model 
of. global ischemia for use in the mouse. C57B1/6J mice (8 weeks old; 21 
+/- 1 g) were overnight fasted, anesthetized with halothane, intubated and 
mechanically ventilated. The right internal jugular vein and femoral 
artery were cannulated - Pericranial temperature was held at 37.0 degrees 
C. The carotid arteries were occluded and mean arterial pressure was 
reduced to 35 mmHg with 0.3 mg intra-arterial trimethaphan and venous 
exsanguination. Electroencephalographic isoelectricity was confirmed in 
cohort mice. Ten minutes later ischemia was reversed. Mice were allowed 
1, 3 or 5 days survival followed by histologic analysis. Regional cerebral 
blood flow (CBF) was determined autoradiographically . Outcome effects of 
intra- ischemic hyperglycemia (approximately 350 mg/dl) or hypothermia 
(34 degrees C) were also examined. The mortality rate was less than 10% in 
all recovery groups. Ischemia caused reduction of CBF to < 2% of sham 
values .in . .cortex, ... hippocampus , and caudopu tamen . CBF was unchanged in 
thalamus, brainstem and cerebellum. CA1 damage, greater after 3 days vs. 1 
day reperfusion, was not further increased at 5 days. Histologic injury was 
increased by hyperglycemia although seizures did not occur. Hypothermia 
reduced CA1 damage. This study demonstrates feasibility of using the 
two-vessel occlusion + hypotension recovery model in the mouse. Recovery 
intervals of > or = 3 days are required to account for delayed CA1 neuronal 
necrosis. Histologic outcome can be modulated by known physiologic 
determinants of ischemic brain damage. 
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OBJECTIVE: Moderate hypothermia (32 degrees C) may limit postischemic 
neuronal damage and is increasingly used clinically in head injury and 

stroke . For the use of hypothermia as a neuroprotective agent in the 
prevention of ischemic damage, it is necessary to induce it as soon as 
possible after the insult and to keep it at the lowest safe level. Active 
core cooling using an extracorporeal heat exchanger may circumvent the 
rather slow induction speed and temperature drifts experienced with surface 

cooling techniques. METHODS: In eight patients with severe head injuries 
(Glasgow Coma Scale score, 4-5), a venovenous extracorporeal circulation 
was established via a percutaneously introduced double-lumen cannula in 
the femoral vein . A heat exchanger was connected via a 



pressure-controlled roller pump. In addition to standard parameters, brain 
white matter temperature was continuously recorded as the target 
temperature. Cooling was initiated as early as possible with an 
extracorporeal temperature of 30 degrees C and maintained at a 32 degrees C 
brain temperature for 48 hours, and then gradual rewarming for 24 hours. 
RESULTS: Cooling was able to be initiated within 6 hours and 48 minutes 
+/- 3 hours and 47 minutes (mean +/- standard deviation) after trauma. A 
brain temperature of 32 degrees C was reached within 1 hour and 53 minutes 
+/- 1 .hour and .21 minutes after induction, of cooling with a cooling 
speed of 3.5 degrees C per hour. Brain temperature was able to be 
controlled within 0.1 degrees C intervals, which was especially helpful in 
gradual rewarming. No cardiac abnormalities or statistically significant 
changes in coagulation parameters occurred. Mean platelet count decreased 
to 89,614+7-42,090 on Day 3 after treatment. No clinical bleeding 
complications or problems resulting from extracorporeal circulation 
occurred. Moderate hypothermia was a helpful tool for managing increased 
intracranial pressure; however, five patients of this series died either of 
their intracranial abnormalities (n = 4) or of a delayed septic shock after 
pneumonia (n = 1) at various points in time during therapy. The three 
survivors experienced either an excellent or a good recovery. CONCLUSION: 
The results of this investigation suggest that the use of an extracorporeal 
heat exchanger to achieve active core cooling is suitable for fast and 
accurately controllable induction, maintenance, and reversal of moderate 
hypothermia in emergency situations with reliable control of temperature. 
In this small series of highly selected patients with severe head injuries, 
we did not note a beneficial effect of hypothermic therapy on outcome. 
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We have used retrograde arterial perfusion of the superior vena cava as 
an adjunct to deep hypothermia and systemic circulatory arrest for 
intraoperative cerebral protection in 43 adult patients (18 of whom were 70 
years old or older ).... The. indications for the use of circulatoxy arrest were 
thoracic aortic operations (37 patients) and atherosclerosis or 
calcification of the ascending aorta (6 patients) in patients needing 
aortic valve or coronary operations. In all patients systemic hypothermia 
(16 degrees to 18 degrees C) was achieved with cardiopulmonary bypass and 
the systemic arterial circulation was arrested. Retrograde arterial 
perfusion of the superior vena cava was established through a 
wire-reinforced venous cannula (with a superior vena cava tourniquet) 
at a temperature of 15 degrees C. In 36 patients a separate roller pump 
system was used for the retrograde cerebral perfusion. Central venous 
pressure was monitored at 25 to 30 mm Hg; mean flow rate was 250 ml/min. 
Periods of circulatory arrest and retrograde cerebral perfusion ranged from 
4 to 110 minutes (mean 38 minutes), and for seven patients the period of 
circulatory arrest was longer than 60 minutes. Four postoperative deaths 
occurred, one related to stroke in a patient who had an aortic dissection 
during coronary surgery and the others related to noncerebral 
complications. Three nonfatal cerebral complications occurred, although all 
had completely resolved by late follow-up. Advantages of retrograde 
cerebral perfusion are (1) simplicity of use and avoidance of vascular 



trauma, (2) excellent exposure, (3) retrograde flow that minimizes 
embolization of air and atherosclerotic debris, and (4) effective cerebral 
oxygen delivery. Retrograde cerebral perfusion appears to be an important 
adjunct to hypothermia and circulatory arrest not only for patients 
undergoing operation for ascending aorta and aortic arch disease but also 
for patients with diffuse aortic atherosclerosis undergoing coronary or 
valve operations . 
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First Department of Surgery, Hiroshima University, School of Medicine, 
Japan. 
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Repair of acute aortic dissection with destruction of the right coronary 
ostia and aortic valve regurgitation is described. The patient was a 54 
year-old female with Marfan syndrome, who was, admitted to our hospital for 
acute dissection with annulo aortic ectasia, accompanied by myocardial 
ischemia of the inferior wall. Retrograde dissection to the aortic 
annulus and destruction of the right coronary ostia due to extended 
dissection were noted. Retrograde coronary infusion through the coronary 
sinus was conducted during replacement of aortic annulus by the Cabrol 
method in conjunction with supplementary vein grafting to the right 
coronary artery. Distal repair was carried out, supported by hypothermic 
circulatory arrest and retrograde cerebral perfusion through the superior 
vena caval cannula . Retrograde cerebral and coronary sinus perfusion 
have been shown to be quite effective for treating patients requiring 
complex reconstruction of the ascending aorta. 
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ABSTRACT: Surgical resection of the descending thoracic and 

thoracoabdominal aorta is associated with the risk of spinal cord 
ischemic injury, particularly in patients with aortic dissection. 
Hypothermic total cardiopulmonary bypass with periods of circulatory 
arrest has been advocated for spinal cord protection with encouraging 
early results. However, techniques for this' procedure are relatively 
complex. An alternative cannulation technique with venous return from 
the right atrium through the internal jugular vein and arterial return to 



the aortic arch is described. This has been used in 6 patients for 
replacement of the descending thoracic or thoracoabdominal aorta. Despite 
profound hypothermia and preservation of the principal spinal radicular 
artery, 1 patient suffered early paraparesis with some recovery but 
eventually died of multisystem failure. A second elderly patient with 
severe obstructive airways disease died of respiratory failure 11 days 
postoperatively. Four patients made a good recovery including 1 with a 
ruptured thoracoabdominal aneurysm who subsequently required gut 
resection" for ischemic necrosis present preoperatively . This 
cannulation technique together with profound hypothermia has greatly 
improved the operating conditions for extensive aneurysms of the 
thoracoabdominal aorta. Paraparesis occurring despite hypothermic 
protection and attempted preservation of the spinal cord arterial supply 
suggests that unfavorable vascular anatomy still predominates in the risk 
factors for ischemic injury. 
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Severely injured trauma victims are frequently hypothermic . It is 
unclear, however, whether hypothermia itself is a detrimental or 
protective physiologic response to injury. One of the major consequences of 
fluid resuscitation following ischemic injury is edema formation, 
characterized by ischemia -reperfusion injury models. The purpose of this 
study was to examine the effect of regional hypothermia on a feline 
intestinal model of ischemia -reperfusion injury. An autoperfused segment 
of cat ileum was isolated and arterial, venous , and lymphatic vessels 
were cannulated . Lymph flow (Ql), lymph (CI), and plasma (Cp) protein 
concentrations and segmental blood flow (Qb) were measured. Permeability 
changes were characterized by the minimal Cl/Cp ratio obtained by elevating 
venous outflow pressure. Animals were divided into the following groups: 
Group I: 1 hr of intestinal ischemia (30 mm Hg) with autoreperf usion; 
Group II: 1 hr of intestinal hypothermia (28 degrees C) with subsequent 
rewarming; Group III: 1 hr of combined ischemia and hypothermia . Group 
III animals were either kept hypothermic (IIIA) or rewarmed (IIIB) during 
autoreperf usion . Minimal Cl/Cp ratios (mean +/- SEM) were as follows: 
Control: 0.15 +/-'0.02; Group I*: 0.32 +/- 0*. 03; Group II: 0.15 +/- 0.01; 
Group IIIA: 0.18 +/- 0.02; Group IIIB*: 0.42 +/- 0.02; (* = P less than 
0.01 vs control). Reperfusion flow rates were no different between Group 
IIIA and Group IIIB animals. Ischemia -reperfusion, but not hypothermia 
alone, caused a marked increase in intestinal capillary permeability. 
Permeability increased after combined ischemia and hypothermia only if 
reperfusion was accompanied by rewarming. Hypothermic reperfusion 
protected against the increased permeability following ischemia . 

Record Date Created: 19880707 



File 95:TEME-Technology & Management 1989-2003/ Jan W2 

(c) 2003 FIZ TECHNIK 
File 98:General Sci Abs/Full-Text 1984-2003/Dec 

(c) 2003 The HW Wilson Co. 
File 9: Business & Industry ( R) Jul/1994-2003/ Jan 30 

(c) 2003 Resp. DB Svcs . 
File 16: Gale Group PROMT (R) 1990-2003/ Jan 30 

(c) 2003 The Gale Group 
File 160:Gale Group PROMT (R) 1972-1989 

(c) 1999 The Gale Group 
File 148: Gale Group Trade & Industry DB 1976-2003/ Jan 31 

(c)2003 The Gale Group 
File 621: Gale Group New Prod.Annou. (R) 1985-2003/ Jan 29 

(c) 2003 The Gale Group 
File 149:TGG Health&Wellness DB(SM) 1976-2003/ Jan W2 

(c) 2003 The Gale Group 
File 636:Gale Group Newsletter DB(TM) 1987-2003/ Jan 30 

(c) 2003 The Gale Group 
File 441:ESPICOM Pharm&Med DEVICE NEWS 2003/ Jan W4 

(c) 2003 ESPICOM Bus.Intell. 
File 20: Dialog Global Reporter 1997-2003/ Jan 31 

(c) 2003 The Dialog Corp. 
File 15:ABI/Inform(R) 197 1-2 003/ Jan 31 

(c) 2003 ProQuest Inf o&Learning 
File 88:Gale Group' Business A.R.T.S. 1976-2003/ Jan 30 

(c) 2003 The Gale Group 
File 442:AMA Journals 1982-2 003/Apr B2 

(c)2003 Amer Med Assn -FARS/DARS apply 
File 444:New England Journal of Med. 1985-2003/Feb Wl 

(c) 2003 Mass. Med. Soc. 



Set 


Items 


Description 


SI 


278579 


STROKE OR STROKES OR TIA 


S2 


5292 


APOPLEXY OR (CEREBROVASCULAR OR VASCULAR) () ACCIDENT? 


S3 


49391 


ISCHEMI? ? 


S4 


10572 


HYPOTHERMI? 


S5 


641725 


COOL OR COOLS OR COOLED OR COOLING 


S6 


557707 


CATHETER? OR TUBE OR TUBES OR TUBULAR OR TUBING 


S7 


155410 


VEIN? ? OR VENOUS OR VENA OR VENAE 


S8 


8944 


CANNULA? 


S9 


312742 


S1:S3 


S10 


651115 


S4:S5 


Sll 


562344 


S6 OR S8 


S12 


71540 


S9/TI , AB, DE 


S13 


'"5 


S9"(SJ SlO'(5N) Sll (5N)S7 


S14 


2 


RD (unique items) 



14/6/1 (Item 1 from file: 16) 

08442894 Supplier Number: 71859827 (USE FORMAT 7 FOR FULLTEXT) 
Radiant Medical Announces Approval of Stroke Clinical Trial With New 
Cooling Technology. 

March 20, 2001 
Word Count: 838 



14/6/2 (Item 1 from file: 149) 

01912504 SUPPLIER NUMBER: 62741366 (USE FORMAT 7 OR 9 FOR FULL TEXT) 

The Effects of Hypothermia on Coronary Artery Bypass Graft Surgery. 

2000 

WORD COUNT: 4054 LINE COUNT: 00370 



